Serum-free, chemically defined medium to evaluate the direct effects of growth factors and inhibitors on proliferation and function of neonatal rat cardiac muscle cells in culture.
Neonatal rat cardiac myocytes were isolated and cultured to evaluate the effects of growth factors and inhibitors on proliferation, survival, and functions in a serum-free medium. Insulin and transferrin in MCDB 107 nutrient medium elicited DNA and protein synthesis in cells on a fibronectin-coated culture surface in serum-free medium. Insulin was most effective on both DNA and protein synthesis in serum-free culture conditions. The serum-free, hormone-supplemented medium eliminated the contamination of noncardiac myocytes and supported the long-term survival (over 18 d) of cardiac myocytes. Dexamethasone was required to induce optimal contractility with or without insulin and transferrin. Serum contained both negative and positive effectors of DNA and protein synthesis of the cardiac myocytes. Concentrations of serum (above 5%) inhibited DNA and protein synthesis. Low density lipoprotein (LDL) accounted in part for the inhibitory activity. The serum-free culture system provides a useful model to elucidate the role of hormones, growth factors, and drugs in heart cell regeneration and function.